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(54) rUflPOMEXAHUHECKAH flOPHMPYK)- 
\HM rO/lOBKA Ann PACUJMPEHMW fOO- 
PMPOBAHHOrO n/lACTblP5! B OBCAAHOI?! 
KO/IOHHE . 

(57) rMAPOMexaHHsecKan AOpHnpyioman rono- 
BKS A>iR pacujMpeHHsi ro4)pMpoDaHHoro n/ia- 
CTbipn B o6caAHO() KonouHe. AopHMpyioma» 
ro/tOBKa coAep^KMT KOHyc-nyaHCOH c npOAo/ib- 

HblMM npO<i>M/)bHblMV1 KdHdBKdMVI. KOpnyC C 03' 

MoynnoTHJiioutei^^Cfl Tpy6MdT0i(i AMa<t>parMoi;i. 
CTyneHMBTbiMii b nonepeMiioM C€«ie»iMii OKHa- 

MH M pa3MeiUeHHbiMi1 B HMX BUABMXHUMM CBK- 

TopaMH, cTyncHMdTUHii a nonepeMHOM 



MaoCpeTeMwe othocmtcji k ycipoi^CToaM 

AIR peMOHTd 06caAHblX KOilOHH He<l>T)IHI4X, TB' 
30BWX M APyCMX CKBaXCMH C UeilbK) BOCCTaHOO- 

neHM repHeniHHocTM h ynpoHiieHMB creHicH 
^0/iONHu nyrcM ycTdHOBKM CTBiibHoro nAacTU- 

pB M C03ABHMB HanpRXCeHHOft CMCteMU oOcdA* 

Han Tpy6a - nnacrupb. 

Ueiib M3o6peTeHiiR ^ yBenimeHMe 34>4»eK* 

TMBHOCTH pdGOTU fOilOBKM 33 CMBT yBeAMMeKMB 

paAMBAbHoro ycMAMB HB CBicTopa u yBBAime* 

HHB CPOKB CAyx6u. 

Ha ^Mr; 1 npeAcraBiieHa AopHMpyniMaA 
ro/ioBKB, npOAOAbKuA paapea. b rpaHcnopr- 
HOM no/ioxceHMM: Hd <t>Mr. 2 ~ AopHMpyx>iABR 
ronoBxa. o6tAH(% bma. b pa6oseM no/ioxeHMM; 
Ha 4>iir. 3 - to Me, nonep^sHuf^ pd3pe3 npii 
pacuJMpeMMM ceicTopoB B Tpy6e c MMHMManb- 
HOA TOAtuHHoA creiiKM; Ha 4»Mr. 4 ~ to xe. 
nonepeMHuti paapes npn npMxcaTMii nAacTupn 

B Tpy6e C HBKCMMaAbHOA TOAtUMHOCI CTeHKM. 

rMAPoMexaHMMecKBsi AopKupyiouiafl roAO- 

BXa COCTOMT M3 KOpnyCB 1 C OKHaMM. BwnoA* 



HeHMOro B BMAe ynopHMX ^nanixeB 2 m mm/imh- 
Apa*KAeTKM 3, saxpenAeHHOi;^ Me^Ay ^nauixB- 
MH. OKHa Kopnyca BunoAHeHu cTyneHHdTbiMii 
B nonepeHHOM ceseHiiM. Ha nycTOTCAOH 
CTBOAbHOfl MacTM Kopnyca raAxoA 4 aaTAHyru: 
KOHyc*nyaHCdH 5. ynopHue 4»AaHuiii 2 um- 

AMHAP-KABTXa 3. UMAHHAP-KAeTXa 3 <t>MKCMpy- 
CTCB TBKHM 06pa30M. HTO RAOCKOCTH 
CMMMBTPMH OKOH KOpnyCd M yCTaHOBABHHblX B 

HMXCTyneHHaTbix b nonepeMHOM HanpaBAeHMn 

CCKTOpOB 6 COBMetUeHbi C flAOCKOCTBMH CMM' 
MBTPMM npOAOAbHblX npO<|>MAbHMX KaHBSOK 

KOHyca-nyaHCOHa 5. Ha cTBOAbiioA Macm xop- 
nyca noA umahhapom-kactkci^ 3 m ceKTopaMU 
C pa3MetueHa caMoyoAOTHRioiMancp TpyGsa- 
Tan AMd4>P3rMa 7, BaanMOAei^^CTByioiAafl c 
6oAbujMMM CTyneHflMM ceKTOpOB 6. 

VcTpoi^CTBO pd60TaeT cneAyioiAMM o6pa- 
30M ( 4>Mr. 2). 

npM cnycxe b o6caAHyio KOAOHHy 8 hm)k- 
hmA kohbu roi^pMpoeaHKoro nnacTbtpR 9 pac- 
noAOXBH Ha KOHyce-nyancoHe 5. npimeM 
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BorHyrwe/iyMM n/iacTup« BBeACHW wyniipaiOT- 
B npoAonbHbie npo<t>MnbHwe KaHasKw icoMy- 
nyaMCOHa. HnacTwpb naACT Ha uiraHrw 10 
« ero oepxMMft kohcu 4>MKCMpyeTCn xopuoM 
cwnoBbix uMflMHAPOB AopHa iwiM rwApowexa- 

HMMCCKOrO RKOpn. 

npM cosAaHMM pa6oMero AaoneHwn ao- 
pHwpyioiuan ronoBKa bxoamt b nnacTUpb. pac- 
uiMpRsi ero AO nnoiHoro xoHTaKxa c o6caAHOi* 
tpySoft. noA AaoneHueM caMoynnoTHRiomMe- 
CJi KOMUu uM/iMHAPMHecKOft AMa<|iparHU 7 
n/ioTHO npiDKHMaiOTcn k cieHxaM r/iyxoro yr- 
/lyeneHMfl A. co3AaBa« repMeiiwHocTb b pa6o-. 
4eA KBMepe npaxiviMecKM 6e3 paAwanbHoro 
pacuiMpeHMA. 

UeHTpa/ibHan MacTb AwacfparMbi 7. pac- 
ujMpjiRCb, B03Ae«CTByeT HB BUAOMxHye cex- 
Topw 6, npviKMMaR mx k HCAOMMMaM finacTbipB 
(<|)Mr.2). 

npM 3T0M ocTai^bHan sacTb pacujwpflio- 
tueACA AMa<t)parMW ynvipaeicR b HenoABWxc- 
Myio BHytpeHHioio • noBepxHOCrb 
miAMHAPa-xneTKHv . 

PaSoMMC <l>yHKHMM nepeHCceMw HB oo/iee 
npoMHyio M AO/iroBBMHyio qw/iMHAPWMecKyio 
MacTb AMa(t)parMW. 

. UvwMHAPMMecKaq AwacfrparMa, paciuMpfl- 
flCb, ynwpacTCfl MacTbio CBoeft OHeiuneft no- 
3PXH0CTM 8 uii/iwHAP-xneTky. B peaynbTare 
Ha wa^parMC BOSHiiicaiOT np«MoyronbHue 
BbicTynw wnM BnaAWHW (e aaBMCMMOCW ot cie- 
neHM BUABHKCHMR ceKTopoa). COOTBeiCTByiO- 

lUMe'OnopHOft nOBepXHOCTM OCHOBaMMR 

Ka)icAoro cexTopa. Be;iwMMMa BWABMxceHWJi 
ccKTopa Kone6neTC« b saBwcMMocTwoTtoniuM- 
Hw cieHKM o6caAHO«^ xpySw, HanMMMn m/im ot- 
cyrcTBMR nnacTbipn. 

Ha <t>Mr. 3 M 4 noKaaanu npeAC/ibHwe ciiy- 
qavi BWABMJKeHMR cexTopoB ROA Harpy3K0ft: 
npw pacuiMpeHMviB Tpy6e c MMHWMaiibHoSi lon- 
mviHOii CTCHKM (<t)Mr. 3) M B ipyGc c MaxcMManbr 
HoA ToniuMHOft cieHKM c nnacTMpeM .(<|)iir. 4). 
Vcrynu. xoTopbie npw 3tom oSneraeT amb^)- 
parMd no nepwMetpy onopHOft noBepxHOCTw 
ocHOBaHHB cexTOpa. He npeBWuiaiOT 3-3,5 mm. 
npw crnaxceHHbix xpoMKax m MMHMMa/ibHux 
3a30pax B OKHC Me)KAy cexTopoM M KOpnycoM 
MCKniOMaeTCJi npwMWHa 6bicTporo paapyuieHMn 



pesMHM Awa<|)parMw: aatexaHwe m noc/iCAy»o- 
mee aameM/ieHwe. flaxce b cnynae nopwaa am- 
a<J)parMU na yctyne (nocne Anwie/ibiioft 
3KcnnyaTauMM) a ronoBKe yAaeicft nerxo boc- 

5 CTBHOBMTb He05X0AMM0e AaBACHMC M 3aBCp- 

lUMTb ycraHOBxy nnacTbipn 6e3 aBapwi^ m 
ocnoxcHBHMft. npw nopwBC AMa<|>parMU yrcMxa 

>K11AX0CTVI B03M0)KHa TOJlbKO MCpCa 3a30pU B 

OKHC Me;KAy cexTOpOM m xopnycoM. Hpw xoao- 



10 BOft nocBAxe cexTopa b oxhc cyMMapnaa nn^- 
maAb aaaopoD ne npeBbiiuaer 20-40 mm . 

YMMTblBaSI eOilbUIOiH K03lt><t)MUMeHT COnpOTMB- 

ncHMB yaxoro mencBWAHoro saaopa w nepe- 

KPWTMSI OCHOBHOi^ CFO SaCTM pe3MH0(^ 

15 Awa<t>parMy. HeoSxoAWMoe AaBiieHwe MomeT 
. 6biTb /lerxo BOCCTaHOB/iCHO HesHaMwrenbHWM 
noButueHMeM nponaBCAMTciibHOCTM hbcocho- 

roarperaxa. 

CyMMBpHoq paAwa/ibHoe ycwnwe. paaaw- 
20 BaeMoe ronoBKOft. ncpeAaexcn hc na 12, a na 
6 BUABMxcHbix cexxopoB, CncAOBaxciibHO. npM 
3T0M xce paOoMCM Aaa/ieHMM ycMnwe paAwahb- 
Moro B03AeftcxBM5i cexxopa hb hcaoxcmm ro<t>* 
pbt B03pacxaex b abb paaa, mxo rapBHxiipyex 
25 noAHoe npMKaxvie nuacTwpB. . 

(DopMyAB M3o6pexeHMn 

ruAPOMCXBHimecicasi AOPHUpyK>mafi roAO- 
30 Bxa An« pacuiwpeHMB ro4)pwpoBaHHoro hab- 
cxbipn, b o5caAHOft KohoHHe. BXAiOMaioiuan 
xoHyc-nyBHCOH c npOAOAbHUMW npo4>HAbHbi- 
MM KBHaBKaMM* Kopoyc c paBMieiueHHbiMM B 
HBM caMoyoAOXMBioiucftcii Tpy6MaT0ft fl^a*- 
35 parMOft w BbiABMXHbiMw cexxopaMM* cryncHMa- 
xbiMM B <:eMeHiiM, ycxaHOBAenHMMM c 

B03M0)KH0CXbK) B3aVIMOAe«CXBMfl 60AbUie« 

cxyneHbJO c Awa<|)parMoA, oxAWMBioiuaflCR 

TCM, MXO, C UCAbK) yaeAMMeHMJI 3<t«J>eiCXMBH0CXM 

40 paSoxw roAOBKM 3a cmbx yBeflMMCHWn paAwa/ib- 
Horo ycMAMn Ha cexxopa w yeeAiweHWii cpoxa 
CAyxOu. BUABMsxHue cexxopa BunoAHenu 
• cxyneHMBXbiMM a nonepeMHOM ceMeHHH, a xop- 
nyc MMeex cxyneHMaxwe b nonepestHOM cchc- 

45 HUM OXHB nOA BblABMJXHbie CCXXOpa. npMMBM 

nnocKOCxM cmmmbxphm oxoh xopnyca m npo- 

AOAbHUX npO<|>MAbHUX XaHBBOX xoHycB-nyBH- 

coHa coBMeuieHU. 
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Enhanced emctency of the head tor expanding the convgated 
to due to the biefeaaed thrust on the aectorm. and Its longer service 
life. The oxtendable eectors are of «tepped deelgn matcj^^^ 
steps of the houataf- The aynxnietry planes Of the ports In the hinislng 

and of the longitudinal profiled grooves of the cone-punch are 

^^^^^'iWe hydromechanlcal head U lowered In the casing atrlng <8) 
■0 that the lower end of the corrugated patch (») la on the cone-pimch 
(6) and the concave part of the patch engages the longitudinal 
profUed grooves of the punch. The patch to held on the rod (10) a^^^ 
tto upper end to then fixed by the achiatlng cylinders of the niandrel. 
■"^e Pleasure forces the cylindrical dUphragm (T) to bear on the 
«1 of the blind recess ensuring hermeUdty of the working space. 
liSS/ADVAKTAGE • Repair ol casing strings of oU^ge" «w 
tfcher boreholes by Installing a steel patch. Enhanced effectivaiess 
of the head to due to Increased radial stress on the sectors. 
BuUB/T.T.n. (4pp Dsrg.No.1/4) 
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(54) HYDROMECHANICAL CORING 
HEAD FOR EXPANDING A 
CORRUGATED PATCH IN A CASING 
(57) Hydromechanical coring head for 
expanding a corrugated patch in a casings 
The coring head contains a conical ram 
with longitudinal shaped grooves, a body 
with self-sealing tubular diaphragm, 
ports with stepped transverse cross 
section and extendable sectors of stepped 
transverse cross section disposed therein. 
4 drawings. 



[vertically along right margin] 

(19) SU (in 1745873 Al 



1745873 



The invention relates to devices for repair of casings in oil, gas, and other wells with the 
aim of restoring leaktightness and strength to the casing wall by placement of a steel patch 
and creation of a stressed casing — ^patch system. 

The aim of the invention is to improve the operational efficiency of the head as a result 
of an increase in the radial force on the sectors and an increase in service life. 

Fig. 1 shows the coring head in longitudinal section, in the run-in position; Fig. 2 shows 
the coring head, general view, in the working position; Fig. 3 shows the same in transverse 
section, for expansion of the sectors in a pipe of minimum wall thickness; Fig. 4 shows the 
same in transverse section, while the patch is being squeezed in a pipe of maximum wall 
thickness. 

The hydromechanical coring head consists of body 1 with ports implemented 
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as support flanges 2 and cage cylinder 3, secured between the flanges. The ports of the body 
are implemented with stepped transverse cross section. The following are screwed onto the 
hollow stem portion of the body by nut 4: conical ram 5, support flanges 2, and cage 
cylinder 3. Cage cylinder 3 is secured in such a way that the symmetry planes of the ports of 
the body and sectors 6 that are stepped in the transverse direction and mounted thereon are 
aligned with the symmetry planes of the longitudinal shaped grooves of conical ram 5. Self- 
sealing tubular diaphragm 7, engaging the large steps of sectors 6, is disposed on the stem 
portion of the body, under cage cylinder 3 and sectors 6. 
The device operates as follows (Fig. 2). 

As it is lowered into casing 8, the lower end of corrugated patch 9 is positioned on 
conical ram 5, where 
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the concave elements of the patch are inserted into and rest against the longitudinal shaped 
grooves of the conical ram. The patch is put on rod 1 0 and its upper end is secured by the end 
face of the actuating cylinders of the mandrel or the hydromechanical anchor. 

When the working pressure is created, the coring head enters the patch, expanding it 
until it makes close contact with the casing. Under pressure, the self-sealing ends of 
cylindrical diaphragm 7 are tightly squeezed against the walls of blind recess A, creating a 
leaktight seal in the working chamber virtually without radial expansion. 

The central portion of diaphragm 7, in expanding, acts on extendable sectors 6, 
squeezing them against the areas of undercompression of the patch (Fig. 2). 

In this case, the remainder of the expanding diaphragm rests against the stationary inner 
surface of the cage cylinder. 

The working functions are transferred to the stronger and more durable cylindrical 
portion of the diaphragm. 

The cylindrical diaphragm, while expanding, is supported by part of its own outer 
surface in the cage cylinder As a result, rectangular ridges or grooves (depending on how far 
the sectors are extended) appear on the diaphragm, corresponding to the bearing surface of 
the base for each sector. How far a sector is extended varies depending on the thickness of 
the casing wall, the presence or absence of a patch. 

Figs. 3 and 4 show the limiting cases for extension of the sectors under load: upon 
expansion in a pipe with minimum wall thickness (Fig. 3) and in a pipe with maximum wall 
thickness, with a patch (Fig. 4). The projections, which in this case encircle the diaphragm 
along the perimeter of the bearing surface of the base of the sector, do not exceed 3-3.5 mm. 
Smooth edges and minimal gaps in the port between the sector and the body eliminate a 
reason for rapid failure 
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of the rubber of the diaphragm: inward leakage and subsequent pinching. Even if breakage of 
the diaphragm at a projection occurs (after prolonged operation), the required pressure can be 
easily restored in the head and placement of the patch can be completed without failures or 
problems. If breakage of the diaphragm occurs, fluid leakage is possible only through gaps in 
a port between a sector and the body. For a free fit of the sector in the port, the total area of 
the gaps is no greater than 20-40 mm^. Considering the high drag coefficient of the narrow 
slot gap and considering that most of it is overlapped by the rubber diaphragm, the required 
pressure can be easily restored with a slight increase in the delivery of the pumping unit. 

The total radial force exerted by the head is transmitted to 6 extendable sectors rather 
than 12. Consequently, for the same working pressure, in this case the radial force exerted by 
the sector on an area of undercompression of the corrugation increases by a factor of two, 
which ensures that the patch is completely pressed down. 

Claim 

A hydromechanical coring head for expanding a corrugated patch, in a casing, including 
a conical ram with longitudinal shaped grooves, a body wherein are disposed a self-sealing 
tubular diaphragm and extendable sectors of stepped cross section, mounted so that a large 
step can engage the diaphragm, distinguished by the fact that, with the aim of improving the 
operational efficiency of the head as a result of an increase in radial force on the sector and an 
increase in service life, the extendable sectors are implemented with stepped transverse cross 
section, and the body has ports of stepped transverse cross section to accommodate the 
extendable sectors, where the synunetry planes of the ports of the body and the longitudinal 
shaped grooves of the conical ram are Signed. 



1745873 



[see Russian original for figure] [see Russian original for figure] 



Fig. I 

Fig. 2 
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[see Russian original for figure] 



Fig. 3 



[see Russian original for figure] 



Fig. 4 
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